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	For many buildings, a significant maintenance cost is the periodic application of  exterior coatings to prevent water infiltration and consequential damage to the cladding system. Wood clad walls, stucco, and some masonry walls are periodically coated to protect them from the problems that can develop when the raw materials are exposed to the weather. This research project investigated the stated performance characteristics and possible insurance claims issues regarding a new group of coating products marketed under a variety of names including Liquid Ceramic Siding and Liquid Vinyl Siding and stated as having functional life spans in excess of 20 years. Any products that are shown to significantly exceed the lifespan of traditional alkyd and latex coatings could have significant impact within the construction industry. However, these products are relatively new to the market and little is known about their durability, longevity, the types of hazards they may create, if any, and how they might interact with other building materials. 
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Introduction

The purpose of the research was to document the performance properties of a new group of coating products that have been marketed as Liquid Ceramic Siding and/or Liquid Vinyl Siding.  For simplicity, the products have been grouped under the heading “Liquid Siding Coating (LSC). It should be noted immediately that these are not siding products, but rather are coating systems intended to be applied over existing exterior cladding materials such as wood siding, stucco, or masonry.  In addition to identifying the performance characteristics of LSCs, the research was designed to document any potential insurance risks related to these products. 

One of the attractive marketing claims of LSC products is that their functional life span is in excess of 20 years. Any products that are shown to significantly exceed the lifespan of traditional alkyd and latex coatings could have significant impact within the construction industry. One particular segment of the construction industry that might benefit from the emergence of such products are historic structures, where such coatings could be offered as an economical way to retain existing wood cladding as opposed to replacing it with standard vinyl, steel, or aluminum siding.

What Makes Liquid Siding Coatings Unique?

LSCs are a group of spray-applied coatings constituted of a matrix of polyvinyl chloride (PVC) resins, micro-ceramic spheres, or other solid materials combined with an acrylic resin/polymer binder (Boston Museum of Fine Arts, 2002).  The coatings are often, but not always, listed as elastomeric.  The Master Painter Institute (MPI) (No date) defined elastomeric coatings as “waterborne, latex emulsion, high build coating for exterior block, or stucco construction, where a thick, highly flexible coating is required…. Evaluated characteristics include elongation, tensile strength, recovery, accelerated weathering, low temperature flexibility, moisture vapor transmission, resistance to wind driven rain, alkali resistance, fungus resistance, and volume solids” (MPI Category #113).  An elastomer is categorized as a polymer that has elastic properties that resembles rubber and returns rapidly to approximately its initial dimensions and shape after substantial deformation.  Put into context of LSC products, Gerry Cushner (Personal conversation, February 6, 2003) Senior Vice President of EnviroCoatings of Canada reported that Liquid Ceramic coatings takes 90 to 120 days to cure and that even years later, if viewed under a microscope, the product reacts like stiff gum -- slowly moving when pressure is applied and then slowly re-positioning itself.
 

The chemical composition of the binder and the proportioning of the solids vs. binder vary between different products and remains highly proprietary.  However such products typically include about 60-70% solids comprised of vinyl, ceramics, or other material such a marble.  The coatings appear to have tenacious adhesive properties and the high solid content provides a durable wear surface.  

Most LSC manufacturers use terms like “liquid vinyl,” “liquid siding,” or “spray-on-siding” to describe their products.  The term “liquid vinyl” itself is a misnomer in residential construction, as the product is a coating that is typically applied over an existing exterior siding and is not a substitute for siding.  While traditional vinyl siding is widespread within the industry today, one must note that the composition of liquid siding material is completely different. The traditional vinyl lap siding is independent pieces loosely fit. LSCs are monolithic spray-applied coatings over an existing substrate.  

Research Methods

Information was gathered from (a) LSC product related Internet sites of manufacturers, distributors, installers, and other interested groups such as consumers and professional associations; (b) review of professional literature related to LSCs; (c) review of litigation related to LSCs; and (d) telephone interviews with a sample of manufacturers, distributors, and installers. 
Although significant efforts were made to acquire data from all of these sources, we found that many manufacturers were not readily forthcoming with requested information or product samples. Efforts to interview a representative sample of manufacturer/distributors and installers resulted in only three successful interviews – two installers and one manufacturer’s technical representative. All manufacturers identified as part of the study population received several requests to provide standard specification materials, product samples, and Material Safety Data Sheets (MSDS) typically provided to architects. 
Summary of Findings From Literature Review and Interviews

Properties of Liquid Siding Coatings

A summative evaluation of LSC products as either acceptable or unacceptable is impossible because of the wide range of chemical make-ups of the various products.  Furthermore, the variability of the adhesive primer coat, as well as its relationship to the LSC, and substrate material creates a complex network of variables.  The following section combines the findings from the literature review and interviews into a set of conclusions and possible product risks from an insurance perspective.

1. Classification of LSCs – The research was initially charged to investigate “liquid vinyl” manufacturers and installers. We quickly realized that there was at least three different product formulations combined under that heading.  All manufacturers listed in the table below produce and distribute LSC products. 

Table 1

Manufacturers of LSC products

	Product Formulation
	Manufacturer
	Primary Product Name(s)

	Liquid Vinyl
	Alvis Coatings

    (Former AmViCo dealer)
	Spray-on-Siding



	
	American Vinyl Coatings (AmViCo)
	Liquid Vinyl Siding



	
	Vanguard  Vinyl Coatings

    (Former AmViCo dealer)
	Liquid Vinyl Coatings

Never-Paint-Again



	Liquid Ceramic
	Envirocoatings International
	Liquid Ceramic



	
	Kryton International

     Procraft Inc. USA Distributor
	Liquid Siding

Multi-Gard



	Acrylic Polymers
	Textured Coatings of America
	TEX•COTE¨ Textured Coating, TEX•COTE¨ Classic Elastomeric SUPER•COTE™


Six manufacturers/distributors were identified in original proposal.  A seventh, Vanguard Liquid Vinyl was identified through the literature review.  Tex-Cote products, while reporting 60% solids, do not use vinyl or ceramic microsphere solids in their formulation.  Tex-Cote classifies their products as an acrylic polymer.  

2. Quality of Publicly Available Materials – Availability of credible product materials varies widely. Alvis, American Vinyl Coatings, EnviroCoating/Liquid Ceramic, Kryton/Procraft, and Tex-Cote provide some product specification data and verification from independent testing laboratories on their websites.  Tex-Cote provides the most complete information.  Liquid Ceramics provides a technical link from the product homepage that displays product attributes with independent testing results and MSDS data.  Kryton International provides data for all products except “Liquid Siding,” which a technical representative in Canada stated is only available through their network of Procraft dealers in the USA.  Procraft USA does not have its own homepage and information available through dealers does not provide verification of product attributes.  Vanguard only provided marketing and franchise information on their website.

3. Vapor Transmission or “Breathability” –LSC products have advertised perm ratings of between 5 and 32.  As a comparison, selected non-vapor retarding paints have perm ratings of 6 to 9 (Oregon Residential Energy Code, 1996 source: ASHRAE Handbook).  ASTM test results indicate that the permeance of most LSC’s are within the range of “breathable” or at least non-vapor retarding.  For example, Alvis reported a tested perm rating of 32 and Liquid Ceramics reported a tested perm rating of 20. Vapor Retarders, as defined in the 1996 BOCA National Building Code, is defined as a material having a perm rating of 1.0 or less. Our research could not document, for example, whether a “breathable” coating with a perm rating of  5 would retain that breathability  if dirty.

4. LSCs and Energy Efficiency – The Federal Trade Commission (FTC) took action against Kryton Coatings International, Inc. and Procraft, Inc for advertising that claimed Liquid Siding( or Multi-Gard( provided an insulation value equal to R20.  While LSC websites no longer claim that their coating equates to a specific R-value, several still advertise energy efficiency gains from liquid coating applications.  Energy efficiency and utility savings are typically suggested to accrue from one of two sources: (a) sealing the exterior cladding prior to LSC application and hence reducing air infiltration, or (b) in the case of coatings with ceramic solids, reduced solar gain because of the reflective quality of ceramics coatings.

5. Installation Procedures for Quality Control – The two installers interviewed and manufacturer’s literature indicated a standard installation sequence: (a) power wash, (b) allow adequate drying time – checked with moisture meter, (c) substrate prep including caulking, filling, replace damaged materials, etc. (d) apply appropriate primer (measure film thickness while wet), (e) allow drying time between coats to prevent bleed through, (f) apply top coat (measure film thickness while wet), and (g) visual inspection of final product.  

Liquid Ceramics referenced the Master Painters Institute specification, which provide detailed painting/coating procedures for new and previously coated substrates.  In support of one dealers attention to application procedures, the researchers have been trying to schedule an site observation visit with an installer in Galesburg. The visit has been repeatedly delayed because of wet weather, which indicates that the installer is concerned about the moisture content of the substrate and following recommended procedures.

6. Installer Training and Certification – Installers contacted (n=2) reported about 12 – 20 hours of training or approximately the time it takes to go through one application job start to finish. Procraft and Tex-Cote reported that factory technical representatives provided training. No factory certification was reported at this time. 

7. Repairability – No information on product repair was located in the literature review. One technical representative reported that the finish can be locally repaired with brush application and that applicators are trained how in repair procedures. An AmViCo installer noted that they had not faced repair problems yet and had no information on specific procedures. The installer stated they would contact the manufacturer if the situation arose. 

8. Flammability – All LSCs that listed test results reported their product as non-flammable or earning a Class A flame spread rating with smoke development within an acceptable range. In a fire event, toxic gases are possible because of PVC content of liquid vinyl.

Possible Insurance Risks From LSC Exposure

1. Improper Installation – Improper product installation is clearly a risk with any construction material and has been played out recently between EIFS manufacturers and installers and hardboard siding manufacturers and installers. The review of literature identified newspaper articles and email postings on Internet chat boards reporting failed LSC.  Improper installation of can be linked to a variety of factors such as worker training, supervision, quality of workforce, or communication between installer and manufacturer. Although not conclusive, web board comments and newspaper reports suggested improper substrate preparation and/or incorrect prime coat might have cause/contributed to product failure.

2. Worker Training – According to one installer, LSC applications require much more attention to substrate preparation and priming than traditional paint systems.  While substrate preparation is similar to traditional paint systems, the LSC top coat has a longer life span (claims of up to 20 years) than the traditional paint top coat (about seven years).  However the top coat will only retain its integrity if the substrate also lasts the expected length of time.  Therefore substrate preparation is very important to achieving the advertised product life of LSC applications.  Based on the comments of one installer, successful application requires changing the mindset of experienced painters who have learned that the top coat drives product longevity in traditional paint systems and that substrate preparation is of secondary importance.

3. Substrate Risk and Product Longevity – Acrylic resin products such as LSC have been on the market for many years (30+) and have a proven record in commercial and industrial projects. LSC manufacturers with successful commercial coatings have rather recently expanded into the residential remodeling market place where wood substrates predominate in many parts of the country. All LSC websites present marketing photos (galleries) of residential projects, many applied over wood. Further, respondents to the telephone survey (n=3) indicated that a high percentage of their residential refinish is over wood substrates (30-50%). LSC products are reported to have excellent adhesive qualities and no indication was found that LSC are not compatible with properly prepared and primed wood substrates. What might be a concern is achieving the advertised product longevity of up to 20-years on wood substrates.

Wood is a difficult material to successfully coat. Wood can be an unpredictable material with more variability, potential for rot, and movement than competing siding materials such as stucco or masonry. In remodeling, another possible risk factor is the existing paint or substrate that needs to be identified in order to select the appropriate primer. Although all paint applications will encounter the same difficulties with wood substrates, LSC are relatively new and claim to last up to 20-years. The longevity of LSC will most certainly be related to substrate preparation. It is not clear from the literature found if any LSC products have successfully performed on wood substrates for up to 20-years.. Given the prevalence of LSC applications on wood substrates, it would be useful to further investigate the relationship between product longevity and wood substrates.

4. Environmental Risks – Literature pointed to the potential environmental problems related to the manufacturer of PVCs.  While some LSCs use vinyl solids, there did not seem to be specific environmental concerns with downstream products such as liquid coating formulations. VOC content meets EPA standards. Disposal of LSC is similar to other paint products.

5. Health Risks – Installers reported that health risks associated with LSC application are similar to those of traditional paint. For water-based LSC products, VOC content may be less than traditional oil-based paints. As appropriate, products have warning labels to alert contractors and consumers to: (a) use of mineral spirits…problems of exposure to solvents/co-solvents, (b) glycol-hazardous material, and (c) micro-crystalline silica—fully entrapped 

Installers reported that worker protective equipment may depend upon location of work.  For example, the Tex-Cote representative recommended that applicators wear gloves and goggles. Also, applicators should use a filter mask when painting   in an enclosed area.  Another installer interviewed reported that workers are required to wear commercial respirators during application.  

Conclusion

Our research was unable to locate adequate manufacturer information to come to a meaningful conclusion regarding the performance characteristics of the various products as a group. Manufacturers were noticeably non-responsive when asked to forward us the documentation supporting their claims. The claims of twenty plus years of longevity were not substantiated. For consumers considering use of these products, or insurers considering insuring either buildings coated with these products or applicators applying these products, we would suggest that the following be determined prior to their use:

1. Manufacturer Safety Data Sheets of all products/components including compatibility issues

2. Adequate Quality Control measures regarding Applicator Training/Substrate preparation

3. Published Vapor Transmission Tests to determine that vapor will not be trapped by coating

4. Previously completed local projects with similar material (i.e. substrate) conditions indicating probable success in specific location desired
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